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^ J=€*1^5- ^^ji, 7)^^^ « 0 ^iL5. ^-Hfl^l r^e| C-flo] 

cfl^Bi Eflo"| S ^flE^ aAlsfl^^ ^^o] «t=^ A 

5. 3 
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^ aE^l^l^ ^^{DRIVING CIRCUIT FOR FLAT PANEL DISPLAY) 

£5^ i4ofl 5U°H, c-flolE^ efo]ofl Sj-Aj-Al^o^ 37l o,] aj-s. ^^M; til 
£6£r £5^1 $X°]A\, ^l22fl^lS.^-Ei 3-bit 3H>M1:§l7> <el7>5]0 : | cj^ ^ 

<*IH 87fl^ ZLSflol eflt^ n^-ef 7§ -fofl -g- o}i£ ^^r^- 

101: ^ 7)% 110:5|-i 

115:2^ 120:7flo]H 

130:^o1b1 140: -R-7l ^7flt# S^sfl^ 

GLll~GLlm:7l]olJE e]-<>i DLll-DLln : cfl o] e-} 
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<12> a. ^.g. g_A)^x]$] l±£f ^Ml*>7im a 

^1^*1 (organic electroluminescence display : OELD)^ HH^i ^■91^'^] Sr^-^l 

<is> ^tiV^ o.s. f ^e] A>-g-s]ji S.*]&*\& f>}^o] ^^^(cathode ray 

tube : CRD^r €^1^1 ^7)7), ^7) 7] i§-2>\ 2.u|£H ol-g- 

^ 5*13M1( liquid crystal display : LCD), ir^^r 5*1 (plasma display 
panel : PDP) , 5*1 ^l (field emission display : FED) , zle} jl ^}^% 3L 

*R>*1 (electroluminescence display : ELD) cf^tb 3.*\jt*\7} %^>7fl <S 

^^-i: °l-§-*V^ 5*1^*1 3*1, ^M«fl uj-e]- -^71 (inorganic) 
% -fM (organic) ?&&t±. 
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<2^H1 e^tr 33* a^l^- ^ sa1^>s sa^, .n^-Esq- ^ 

<18> ZLelJl, ^ ^01^5.^(^)0^ o.^ A] ^ £ 7 ) nfl^-ofl ^5j.# :^o) ^-o}^} 

JL, A]o>z]-ol ^o] ^^.ofl^S. ^^014. 

<19> 5g3£ ^l^Hl^i^- ^Hr^ Sf^l- iS^^ Bfl^^Jl, Z^o] 3j-dl 

°fl T^l^S M^^l^EKthin film transistor : TFT) 2}- ^ i^^) d^7># -f-Sfl s}- 

^^.» zj-z^ s^fcofl ^^Kr ^Elti. DflEe|i ^Efl (active matrix 
type)7> ^sl ^-g-slJl 5ft t)-. 

<2o> ale , 4^ ^-g-tr ^-ev m^l^sl <g^. 7 M°l ^l^^oil ofsf 

<21> n&IM-, sfl^l ^#°1 -g-ol^ aVnV E 

31*1^7} ^ ^ *5SH ^*>E)o1 ^#ol ^^§1 ^<H^l7l trfl-g-o]! 

<H3£ ^1« °>31 $i^f. 
< 22 > ^Bfl T 1 *^^ °J)^J± nfle^-*^ o_ 7 j 6fl tflSfl 

%rS*H ^Ml«l €^*>^ Cf^-Sf Z>X}. 
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^- tifll^ 7))°}^- ^^l(GLl~GLm)l- ^ (DLl-DLn)-I: -4, =L TflojE ^.o] 

(GLl-GLm)l: ^ tiM^ (DLl-DLn)l-^ JH^>^ ^3tt ^Efl^ a}z}-^ 

vflofl 7l]t^o.5. 3^(10)*^- 
<25> 2Mi(10)^£- 4^ TllolE ^o](GLl~GLm)^-^- ^*fl 9}7}5\±r ^Rl^l 

711 oje 5l- < y (GLl~GLm) &S)sL ^-sH Hr£l (DLl~DLn)lr* ^ <&7}s\±= s^^l 

<26> n}eM, A o > 7 ] o. 7l ^7^1^ ^l^^(40)^m TflolS e^CGLl-GLm)!-^ 
« *l7HHr 711 °li= ^^-(20) ^ ^71 dM3 e^-ol(DLl~DLn)l:^ 3§HbM]-§:l- 

^^-(30)7> ^JE^ 7l^ 0 Hl afl^^ Efloln ^flelol j^*] 

(tape carrier package : TCP)^ y o v ^S -fM ^}^% ^^31)^(40)^ -f}-^ 7] 

#(1)41 ^*f€^. 

< 27 > ^-71 t-lHE-1 ^^f(30)S} ifl^- Ji<?l 4H5Lo]rf. 

<28> £2# cllo]Ei ^^w-(30)^ Ej]7liEl (shift register, 31)21 ^1 

^<0^(CS1)1- ^j-*^} N-bit 5HK1:£(DIGITAL[R,G,B])-I- 

(sampling)^H *HlHfl*l ( latch, 32)2}-; #7l ^ll2fl^(32)«fl N-bit ^ 

Sj-^5l(DIGITAL[R,G,B])l- 5}o]-2()^(i i ne pass) ^IJULPHl 2]*fl 

• 41 #^Kr ^l2Hfl^l(33)5r; -#71 ^2sfl^l(33)S.^-Bl ^£l^r N-bit ^lH sKbMliL 
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(DIGITAL[R,G,B])» ^S.^. $-7] ^}^% ^1^^(40)^1 n°] 

^ ^^[(DLl-DLn)!-^ ^#^>^ ^^-^ ^-^(voltage to current converter, 34)5. 

< 29 > ^ j ^ l2fl ^ (3 2)^ efl^l^Ei(31)^ ^)HAiJi(CSl)^ N-bit 

H s}-^^(DIGITAL[R,G ; B])l- o.^ >g#^SM ^^>Jl ( ^7} ^25fl^(33)^ 

^-sfl^ Als(LP)^l ^«fl ^"71 ^lEfl^(32)<^l N-bit t^lH sHMls 

(DIGITAL [R,G,B])-I- ^^(34 HI 

<30> >a-7l ^^(34)^r N-bit r^lH 3HHl3l(DIGITAL[R,G,B])-I- °>^^ 

-6-71 ^711^-^- aAl5fl^(40)^ t ^ 0 ]B\ 5l-ol(DLl-DLn)l-^ ^■^•tr4 

<31> ^<y--^s. ^y.(34) 7 > ^Sl^^l aVn^. E^T^E^ ^<Hl ^ 

-B-71 &*]$\ ^(40)^1 -fj-el 71^(1) ij]^ o^Tfl ^Cf. 

<32> ZLe-lM-, ^71 €^-(34H ti^&SLS. 9}7}5\S= N-bit ^VAl^ 

(DIGITAL[R,G,B])1- *l-fr&0-5. 7 ] ^^H^ cf^^ ^&)-§- 

*liEl<*H <£a> ^^7l (operational amplifier, 0P-AMP)M- ^-o] z)]o) (array)^- 

^7>S-o] ^^-^ofl 451- ^-^ff- ^$^-(34)1- ^-Sl 71^(1) tfofl iflW %f>}JL, 

^-^-(30)^ 4^ cj^^ ^ei^ 7i^- ^ 0 Hi 

Eflcjs 3071^1 tiJ-Al o.^ 71^(1)^ «- 21-^^7 ol^. 

<33> ^-SV V}9±Qo] 4I-7] ^Wj-Alcq ^o]Ei ^^«-(30)^ ^g£^ cj^^ 

71^^ 7flEl^ 5fl 71 ^1 ^-gr ^Al 0.^_ o. 7 | ^1^ 
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$.*] *fl\i (40)^1 71 1)^11 ^^&°\] ^ afl^wl-g-oj l£jL t «-2V^ol A 

<34> ^-71 ^-^ff- ^^-(34)1- 2flSm ^^-(30)21 ^^Jlil;^- 

-fM ^711^ SAl5fl^(40)^l -R-71 7l^;(l)o11 vfl^H *\}o)B\ ^JjL( 3() )6|] 

3335.^ Tfl-M- #^ ^ SI AM-, ^"71 ^^-^d^- £^(34)1- ti^l ^sl^ 

7m^ 0 Hl *H^}JI, 3H*£ 7flElol 2fl7lxlS>l- #^O.JL -fM ^7^1^-^- ^14^(40) 

^1 -e-sl 7l^(i)^l Jf^i^o) f-ofl ufei- 3*1 **Rr -g^H 5M. 

[Tgr$o] o}^JL7>} <5>^ 7l#^ 
<35> t^-g- Aj-7ltV 42}^^ ^^l «*}7l #<£Q. 3JO_S, 

^9] S.^^ ^ ^^21 r-flolE^I ^JjL ^^11- ^7^1^ SAlsfl^oH ifl^JII, 
^l^^g- - jg^ SA1^121 ^SRrtil 9X^. 

[^^1 ^ ^ ^] 

<36> ^-71 ^21 -Ef^ ^sf7l jg^- ^Al^i^ ^p.^ s - 41 eflxl^ 

^H^l^« ^71-^oV N-bit sM^JlI- ^^1-^^-S ^^VJl, 

^o}-^ x\-^6\) ^ N-bit ^IH SHHIJLS ^Alofl sfl^l 

^3 7l§^^-l- #^1^ 4^2] ^U^Zi, ^"71 sfl^w. S «-Bl 0]7V 

^1^ N-bit ^lli 2H£A}ir<5l ^sl^^-ofl tcj-e}- ^-ol*b efl^^ S^H^2) ofl o] 

3 5+<?Hl ^*Kr ^"^ff- ^^1" ^tilsrH ^£1^ ^ ^tf. 
<37> #71 ^ «>^^ ^T^°ll 21^1 ^ SAl^-^1^ ^S^-g. ^JjL^- 

*H ^Ml^l 
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& ^ll^Hl«- ^.O] ^A]S.olcf. 

<39> 5L3-I: -*M ^7^1^ S^sfl^(UO)^: -a-Hlsq- ^ 7 i<S 

(101) ^Hl sHM S^l^ 5H> V S^l-¥-(ll5)7> ^^^cf. 

<40> a o v 7] SA ]-« (115)0^ H^tII ^ o.^ afl<isl^ 4=H^o] TflolE Ej- 

^(GLll-GLlm)!-^ H^tII o^^o] oj S afl^^^ ^o] cflolej e}<y (DLll~DLln)# 
°1 :5LS>SM, n TflojE e}oi(GLll~GLlm)l-3l- cflo]Bl sq-9j(DLll~DLln)l:°l 

^ °J°3 3H ^ol^ e^-o](GLll~GLlm)l- ^ e)-<y (DLll-DLln)!-^ &7) 

^CL5L 5}-^(110)^o] O.^ ^tll^cf. 

<41> §Bl(110)!-^ 7^ Tfl^E E^o](GLll-GLlm)l-^ ^7}^^ ^}^3L<*] 

°)n Tflols s]-°l(GLll~GLlm) #3)3. e}-°i (DLll-DLln)^-# ^ 9j7>£] 

<42> Aj- 7l o. 7 ] ^Tfl^^- SAlsfl^C 140)^1^ Tflolje e|-<y(GLll~GLlm)l-^ ^> 

<JSlr ^7}^ 71]o1e ^^«.(120) ^ c-flolE] ^ol(DLll-DLln)lrofl sj-Aj-Aijrs ^-g-^ 
^ 31°] El ^-^-(130)71- ^wmcl-. 

<«> #7l 7]lo]E ^^-^(120)^r -fM ^7]]^ ^1^^(140)^1 ^(iE^r ^ 

als]^ ^-71 711 °1H till^(GLll-GLlm)l-^l ^RIJl*- °l7>^rl-. olnfl, TllolJE ^^Jf 
(120)^ Bflo]^ 7^01 sfl^l^l wj-Al^s. o. 7l ^Tim^" ^Alsfl^UOHl ^-^7]^ 3L 
tt *i<£ 71^(101) ^Hl *r 5^. 
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<44> ^-Jg, AJ-71 c-flolE^ ^«.(13 0 )fe #7l 71^(101)^ SAl^-(115) #-*f( 

<45> #71 Sj-# aAl«-(H5)^ nf^ 2l-4i(110)^l tfl^t -f"7fS]S» iL°] ofl*l.£°l 

4. 

<46> £4 S. %V S ^ ; ^^(VDDH dl^^M Zl-71 ^#£1 Jl, 7flo]E^^-ol ^3. 

^1,^2^3.^ Miffl^l^Bl(PMl 1 PM2)^; #7l ^^(VDD)^ ^11,^12^2.^ 
S^^l^El(PMl ( PM2)^ TflolE^^- AVojofl *fl 171*11*1 EKCDSi)-; 

3i) s.^ S^I^eKPMI)^ =efl<y^^-4 ^7l(VSS) -4<>H1 3^r€ -B-7l^7^1^4i7> 
(111)4; #7l *]}l,*\]23]3.^ S€^l^EKPMl,PM2)2l TflolE^^- Aj. 7 ] ^12312. 

i S€^iBi(PM2)sl ^eflol^i^- Afol^l ^^sl jl, t^e 5l-oi(GLH 7\]°]^&^-°] % 

£.-1- ^l35X)2L^i S^^l^Bl(PM3)4; #7l ^2,^3^2-^ S^l^El 

(PM2,PM3)S1 ^efl^l^^- c-flolEi el-<y(DL) a}°H #7l tIMm ej-<y 

(GLH 7fl°lS^^-ol ^Hs]^ ^143X12.^ e^^^b1(PM4)S. ^^4. 

<47> #71*1 44^°l -^7>5lS.Sl ^Ji^ cf-g-JZf ^-4. 

<48> ^7-1, #71 Tflolm el"^ (GL)°fl Tl^^l ^A}AlJr 7 }- O^}^, ^3 , *fl43ll Si E^*] 

^El(PM3,PM4)7> €-^r(turn-on)^4. 
<49> a o > 7 ] ^3,^4215.^ S^^l^Bl(PM3,PM4)7> ^-gr^, clHEl e}-<y(DL)ilS^-Bl 

°J^sl^ s^MUl^I 37)011 *1^-3H1 Sl^fl #7l ^ ^(VDD) , $)2,x\U*]3-^ S 

^l^Ei(PM2,PM4) ^ cflolE^ 5}-<>l(DL)il3. oH^lfe Tfl 1^3.-1- ^f-tsfl <^tb ^7} * 
= 7fl ^4. 
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<50> **fl #ff-&£r ^elofl n}5} *l^*I<y-(VDD), 

S)5L:±: E^^^EiCPMl), -a-7l^^it^-iX>(lll) ^ ^^1(VSS)S. o)0] ^ ^^S^l ^ 
<£-5}7)} 117)] S}t}. 

<51> H^l, A oM tflo]B] ^<el(DL)^ -{^l^Tfl^^KllDiM^ «o V # 

3^ ^°1 *1HW. 

<52> g:^ ^-71 ^^^^(VDD)^ ^ll,^22lS.>i e^*l^iEi(PMl,PM2)2l 7)}°]^- 

<53> ^llTl^AlEi(Cl)^ #<£^ ^.71 Tfl o] E E}-°1(GL)°1 S.^}^-^] 

<54> ^, 41- 71 Tfl^E efol( GL) o. ^-7l^^^^f(lll)#ol nflEeJ^ ^EflS tffl 

<55> 3^*11 Tflols eKl(GL)sl S^l7> ^3.3^, ^«!*fl Tflolm e}-<?l(GL)^ 

*)1 3,^4^3.^ e^^1^bKPM3,PM4)7V 7->^-£l Jl, cf£- e^o. S-?-^ *}*1 n> 

€- -^7} ^7) ^12^S* #«fl -£M *i Tfl 111H1 ##3^ ^1 
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< 56 > £5^ #7] cflo]^ ^(DD^l S^Ml^ 3.71 oil rt)-^- ^ff-^-g: ^"g-SHr cflolEi 

^-§^-(130)3] ^ 1-^^^- °\}*}5L°W. 
"<57> 5L5# #2^}^, ^"71 c-flolE^ ^-^-(130)^ efl^^Ei(131)^ *lH^]Ji 

(CSll)l- <U7}«l-o} N - b it t^H§ ^ 0 >a1s(DIGITAL[R,G,B])1- ^>^^-S. ^#^*>^ ^ 
#*Rr ^ lBfl ^1(132)^-; *fliefl*l(132Hl -«#*8€ N-bit t]x]^ sHHdJl 

(DIGITAL[R,G,B])« <y7>«l;o} e>o]-5fl^ a]s(LP)^1 ^ #^Kr *ll2Efl*l (133) 

^-7] ^2^*1(133)5^-) <?l7l-£l^ N-bit t^IH 3L (DIGITAL [R,G,B]H ^ 

(115)^1 ciH£| e}<?l(DLH ^-g-^Hr ^^(134)5. ^€4. 

<58> ^liefl^l(132)^ 4} 5.^ 31 *1^E| (131)3] ^H^JUCSllH ^^1 ^SM: 

5>tt N-bit q^l^ 3^M]iL(DIGITAL[R,G,B])l- ^3^5. ^^>^, <#7] 

^2Efl^l(133)^ B^-sfli ^lJL(LP)<>fl ^*fl ^7] *fliefl*l(132)<^ N-bit ^*1H 

SHJ-^l S (DIGITAL [R,G,B])1- ^*H1 ^-^Iff- ^«- : ¥-(134)^ 

<59> #7] ^oj-.^s. l£^.w.( 134 )i=. #7] ^2Efl^l ( 133)5.-^- <?17>£|^ N"bit ^*1€ 3- 

-^--tl^L(DIGITAL[R,G,B] 4^ ^^1 7l§^^-(I-R e f )!- 3^1 2-i N7fl^ ^ 

3.3 ^:«fl*H ^7l s}-^ ^1^(115)2] 3HEi eRl(DLHl *#th=h 

<60> ^r$o)} o)^ ^^(134)^r 7l^^^-(I-Ref)l- #ff-*l 3 «<M 

^(130)21 cf^ ^iL^l-a}- ^7] ^7^1^ &m ^(140)^1 7l^-(101) # 

vfl^ <r SZtII £)<H cflolEi ^-^(130)1- Eflols ^fisH sfl^l^l ^i^L 7] 
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■<61> tL6£r *fl25fl*K 133)3.-^ 3-bit <?}7}-£H cj^) 5^(110) 

uiol 8 7fl^j neflo] efl»i(gray levelHl 4^ ^-^^1 ^tb 

-#-ff ^^(134)^ s]^^<Hl cfl^t *fll^-*H«- ^.^1 ^Al£o]cf. 
<62> £6-8- ^<5t>tS, *l<y-*l^- ^^(134)^ TflojE ^ofl o]7>sl^ <?HM-& -ils 

(ENH 917}Z\^ 7l^^(I-Ref)l: ^H^Kr ^l^S.^ J=«i 

Ei(NMl)^-; ^7} ^l<£3.£i S^^l^iEKNMl)^ B-Z]}<& ^^l(VSS) ^H°H 

<H ^-7] ^ll^-2-i S^^l^Ei(NMl)7> *fl, ^"71 7l I-ref )7f = ^ 7)^ 

^(Ref-PATH)* ^#*l7l^r ^2^2-^ S^l^Bi (NM2)2}-; ^7} z\)l<&3-^ 
Bl(NMl)^ H.efl^l #7l *H2te^ H^^l^Ei(NM2)^l TlHS a\o)o\] 

TflojE ^ofl o]7>S]^ ^NHl: A]Ji(ENH 7l^^^-(I-Ref)l- 5i-f- *1H ^Rr 

*H3<?flS.^i e ^i^e-KNM3)2}-; ^7} ^]3^S.i S$*1^e1(NM3)£) ^.efl^l 

(VSS) A>oloH s£ 7 ) olcnoll- Al^(EN)7]- ^]7>£]^ 7l^o> 7l^#^-(I-Ref )« 

^^A]7l^ ^]2^3)lAlEi(C2)2f; ^"71 ^]2<a2-i ^^)^B\(M2)S] TflojE ^JZ)- >fl o] 
M ^^-o] ^.Jg-^^jL, ^7} ^*1(VSSH1 ^^pg ^I4<?3l£i e^fl^^Ei 

(NM4)^; #71 ^4^5.^ S^^liEKNM4)^ jELeflo} 3He| e)-^(DL) a>o]c>ii ^ 

#7l ^2efl^l(133)S-^E-1 7)1^1 E ^ofl o]7>S]^r *fllulS. s^H^CBITlHl 51 
*1] £-f- *1H5H ^l^i^-(Il)7> *s.^ ^ll^S(PATHl)l- 3#*1?1^ ^5<a-E-r±i S^^l 
iE-](NM5)^-; #71 *\)2<&S.^ M^^l^Ei(NM2)5j Tflo] e ^4 ^o] e ^§.^4? 
51 jl, #7] ^*1(VSSH dii ^6<aSi M ^1^e1(NM6)2}-; # 7 1 ^5<a 
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2.^ e^x]i£KNM5)^ ^(DL) 42$[x) 

( 133)5.-^ Bi t^e ^^-^1 S]7}£|fe *fl2wlH 3^KlJl(BIT2H ^*fl 2.^ ^H^H A2 
^(I2)7> ^12^S(PATH2)1: ^^H^ ^7<aS-^ {WH)Q\ A 

2<aEi ^€^l^Bl(NM2)^ 711 °1M 711 olM -^-f-^sU, ^"71 ^^l(VSS) 

oil ii ^^-o] ^I8<as^ M^^l^Ei(NM8)2l-; ^"71 ^I8<ai£^ S^l^i (NM8) 

^ ^])<£ tflolt) e^-oi(DL) A>olo)l $4=-S)o] ^7} ^22fl^](133)S.^ei 7fl°im ^ 

q-ofl <?]7>S]^ ^13*1 S 5^H1JL(BIT3)<>11 ^|«fl 2# *lMsH *ll3*l^-(I3)7} ^ 3 
^S(PATH3)1- ^^^1^1^ *fl9<fl2^ S^^1^E-1(NM9)^; ^7} 7fl2<til2^ H^l^E-l 
(NM2) ^ *ll4<?]l2i E<ffl*l^ E -KNM2)^ 7)1 ^^l(VSS) ^H°ll 3 

TflolM <y 7 >£]^r &|^^lS(RSTl)oll ^*fl *fl2<*fl2^ S^*]^ (NM2) , *1]4 

<S]2^ M^^1^&|(NM4) ) *ll6<?fl2i h ^*l^El(NM6) ^ ^18^2^ M ^fl^l^Ei (NM8)^ 
711 °1M ^^l(VSS) #^5. el^|Al7l^ ^110^-2-^ e^^1^e1(NM10)S ^^^4. 

<63> ^ 7 }^V *}<%^o) ^sl^ ^^(134)^ ^ofl Cfl^ #>fl*| 

<64> ^-7] oloflol^- Als(EN)7> ^l,^3<as.i e^^I^B-KNMI.NMS)^ 71H;e 

q-ofl JI^S ^l7>£lia, *fll vfl^l *fl3<?fl2^ e^^^ E -1(NM1~NM3)7> ^1,^2 
<S12^ ^€^liE-l(NMl,NM2) ^ ^*1(VSS)5. °H*1^ 7l$7§^(R e f-PATH)l: ^f-*fl 7l§ 
*1^(I-Ref)7} *s.7fl 

<65> % 7 \ l\}2<&3-^ e^^1^e-1(NM2)^ Tflols 4V7I *H4,*ll6,*ll8<?]l2^ ^^1^1 

^(NM4,NM6,NM8)^ t^e ^=.3). ^^-^^Sl^S, #7l *fl4, *fl6, *)l8<2l2i S^l^ 
Ei(NM4,NM6,NM8)2 ^-^r^H dM^I &}-<?l(DL), ^14,^6,^18^12^1 E.^}^ 
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(NM4,NM6,NM8) ^ ^*1(VSS)5. °l<H*lfe afll *-fl*l ^13^S.(PATH1~PATH3)7}- ^^0.3. 

<66> ^-71 *lll vH^l ^]3^S(PATH1~PATH3)^ ^2Bfl^l (133)S^-^| z\]5,*\}7 ,z\]9<&S.+ ^ 

^*l^Bl(NM5,NM7,NM9)5l TlH e o]7>£]^ *fll a||3wlS sHHdJl 

(BIT1~BIT3)^1 s]*fl 5E-f- ^ *Kt€i=K 

<67> ^, #7] ifl^l ^]3ti]M 3HH4:£(BITl~BIT3)fe feel '000' A1t e 1 

'lll'^l 87fl£] Sthir ^Tfl E]t^ ( zL^l 4e)- ^"71 *H5,*fl7,*fl9<2]-£^ S^l^tH 
(NM5,NM7,NM9)7} 3Efe Ej-^ssjo] ^- 7 1 ^1 tflx] ^13^S-(PATH1-PATH3)1- l-*fl 

* ifl*] *fl3*lfHll~I3)2l ^H^Tfl ^rf. 

<68> Aj-7] ^! vfl^ ^13^1^ SH£^3:(BIT1~BIT3)7} fee}*} o.^ ' 000' -^-3.^ '111'?} 

*1 87flsl a^-g. ^ ;g-f6j) c^lH ^Ml^) ^iL^ ^4 ^-cf. <^7H, 5(- 
A oMlJL(BITl)^ wl^S 7>^^>J1, ^13W1S. 5H>M!JUBIT3)^ 7>^ 

*}<^ 

<69> ^-y] vfl*] ^]3«lS :^K!JL(BITl~BIT3)7l- ^el^o.^. '000'^ 

^"71 ^5,^17,^19^3-^ S^^l^Ei(NM5,NM7,NM9)7> ^-^.^HS. , ^7} 
*fll ^1^1 ^13^S(PATH1~PATH3)1- -f-sfl A]l ^) *)l3^(Il~I3)7> *sxl ^Tfl 

<70> *}-BH, £41- %1"2:*>^ o)u] A>4^ ^^tt W>^-^°1 ^ 2Ml(110)£l -8-7)^741 

^^>(111)^1 ^7} *5^1 £>7ll SlH^, ^l^l^^K 111)3^3 ^o] 
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<7i> ZZ.e)JL, ^7} afll vfl^l ^13^1 S S}-^S(BITl-BIT3)7l- '001'^ S^-ir 

*1^eKNM7,NM9)7> ^-iL = £M ^]l^S.(PATHl)# #«fi^ ^l^l^-(Il)7f *.SuZ, 
^12,^3^S-(PATH2 ( PATH3)* ^Htt ^2 , ^3^(12, 13)7} oa^} ^t}. 

<72> ^-71 ^ll^S(PATHl)« ^-*1H ^l^ifl-(Il)^ ^"71 *\}2<&3-^ 

7]^7j5L(Ref-PATH)l- #*fl * si=- 7 ]$^(I-Ref )^ ^t!: ^St* ^ v 7fl 
<73> ZLe^i4, £ ^l^Aloflol) 4s. ^^--^ ^Jf(134HH^ ^-7] ^|2<>jlS-i 

S^^1^E|(NM2)^ 5fl^ ^-/^ol(W/L)«l* ^I4<as.i S^1^(NM4)^ ^ 
°\] «l*fl 7«fl 3.711 ^flS^I, 7) ^ 5. (Re f -PATH) -I- -f-*fl * 7]^^fi-(I-Ref )« 
7mAS. 7M*k ^4-^1 *U33.« *§fl * = ^ *fll3HHll)^r lmA7> SJ-fe 

<74> n^^ ; stffr 5.^1^(115)^ t\)o)B) eKKDLW lmA^ Jl^^) s)^ £ 

4^ ^-7)^)^%^7-}(lll)S.^-B\ *fll xfl^l aj)3«]H 3HHdJ:(BITl~BIT3)2l '001' 2:^ 

<75> zl&Ijl, #71 *fll vfl^j ^I3wl£ s)-^^(BITl-BIT3)7> feel^-os '010'^ 

^1^(NM5,NM9)7> *fl2^3.(PATH2)-& ^2^^-(I2)7> jUhji, 

*fll ( *U3^S(PATHl,PATH3)-& ^lHifr ^I,^l3^fl-(I1, 13)7> Jls*1 &7fl ^t}. 
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< 7 ^ ^12^S.(PATH2)1- -S-Sfl^i *ll2*l^-(I2)^- a}^ 0 ! #71 *fl2<Sl 

2.^ Ei>flxliEi(NM2)<2f *H6<ffl2-i S^1^1^bKNM6)7> §-«J^ £fe ^-f^l 

nl&| tr}-s}- 7l§^S.(Ref-PATH)l- ^fl JL = ^r 7l^^^-(I-Ref )^ 

<77> zie-IM-, ^i^Al^joil ^ 134 HH^ #7l ^6<^J£^ 

S^x]^Ei(NM6)^ ^ ^/^olti]s- ^4<yi£^ S^fl^l^BKNM4)2l #/^ol(W/L) 
t>H wl^fl 2«fl 3.711 ^^iL5L*l, 7l^^S(Ref-PATH)# * s^r 7l^#fKl-Ref ) 

# 7mAS. 7f^^- ^-f ^1 3fl2^ -f-Sfl ^12^^-(I2)^ 2mA7f 13£^ t}^ ^ 

<78> trf-EfA^ sK v S^l^-(115)^ cflo|E| £f<y(DLH] 2mA^ *lff-7]- Ji^tH 5)^ 

£4S] -R-7l^74l^^7>(lll)S.-^Ei afli ifl^l 7\]3*}^ ^>M1Jl(BIT1~BIT3)^ '010' S 

<79> ZLEjji, #7] Xll tfl*] X13«1S 3H>MlS(BITl~BIT3)7} o.JL '011'^ S^hi- 

5Hr A o V 7] X15,X]7<?3!2.^ S^l^Ei (NM5,NM7)7> ^-^Jl, #7] *\}9<&5-^ 

S^^l^Ei(NM9)7> XU ( X12^S(PATH1,PATH2)1- -§-*1H *fll , *fl2*ifK 1 1, 12) 

7> X13^S.(PATH3)» ^^H^r X13^^-(I3)7> ^Tfl =14. 

<so> ^^^j. ti>^-^-o] j$ 7 ] XH^5.(PATH1)« lmA^I #^f-7> *hh, Xl2^S. 

(PATH2)» 2mA^ SL^-ILg., #7l H/Wll5)£l cflojE) e)-o](DL) 

ofl 3mA4 ^^-7} ilTll -a-7l^7fl^:^-di7|-(lll)S.^-Ei ^1 1 ifl*| ^3*1 S 2)- 

#^]JL(BIT1~BIT3)^ '011' 2:^1 4€- zLeflo] e)1^4 ^o] «J-#^4. 
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<si> nejji, ^-7) *m ^3w]e ^ 0 VA15:(BIT1~BIT3)7> 'lOO'^ 

^liBKNM5,NM7)7l- ^-^.S.^^ *H3^3.(PATH3)# ^l3^i^-(I3)7> 
^11,^2^S.(PATH1 ( PATH2)1- MHfe ^1,^12^^(11, 12)71- Jis^j 
<82> AV7I ^3^5.(PATH3)1- -g-*lH * ^3^(13)^ v}2\-&<>] <#7] *fl2<ffl 

2.^ S^^liEi(NM2)4 ^I8<ai2.i S^^l^El(NM8)7l- JH3-§- 5fe ^-fafl 

nl5] i&sH 142]. 7l^^S(Ref-PATH)« M *=^r 7l^fKI-R e f)^ 
* ^711 ^t}. 

<83> ZL^M-, ;*fll^HH rcf^ #<y-*lf?- ^^(134)^1^^ #7l *ll8te^ 

S^^l^El(NM8)^ *fl\| ^/^°ltil# *fl4<?5£^ E^^liEi(NM4)^l ^/^°1(W/L) 
«H «1*11 4«11 3711 ^tK2-3.*|, 7l^^S(Ref-PATH)l- ^ Jl^^ 7l§^^-(I-R e f ) 
1- 7mAS 7}^ ^13^S.# #*fl *)l3*l^-(I3)^r 4mA7> Jl ^ ^ 

<84> n)-^, #7] SH£ X^l -^(115)31 c-flo]Ei Efol(DL)^l 4mASl ^7} JriMl s\o] 

£4^1 -B-71 111)3. ^li xfl^l ^lS. 3^M}JUBITl~BIT3)£l '100' 2: 

<85> ZLE^Jl, -£71 ^1 ^1*1 *(|3HlH Sl-^^(BIT1~BIT3)7]- ^El^O.S 'lOl'^l 2^§: 

^ ^-M^- A J"7l ^15,^19^2.^ S^fl^l>iEKNM5,NM9)7> ^-^^1 Jl, ^7) J\)7<$2-^ 
e^^^e-1(nm7)71- ^-^S^M ^1,^3^S.(PATH1,PATH3)# -g-*lH ^1,^3^^(11,13) 
7} SlsLJL , ^]2^S(PATH2)1- ^*lH^r 4|2*lfK I2)7> cg^ ^q. 
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<86> x}^*V v}2\-£o} »H^S.(PATH1)» ^Hfe lmA^ ^7} ZL^-JL, m^iS. 

(PATH3)!- ^IH^ 4mA^ ^7} * =H.5L, #7] sK> ^1-^(115)21 e}*i(DL) 
<Hl 5mASl 3^-7> IhtII SH t= 4 o] $-7) # 7^1^^X111)3.^- *fll ^3^1 M ^- 

4H1Jl(BIT1~BIT3)2] '101' nq-^- zLe^i efl^o^ ^o] wj-^^rf. 

<87> ZL^Jl, ^-7] *fll l-fl^l ^I3ti]m S)-^-^l^l(BITl~BIT3)7l- ^^^6.3. 'llO'^l 2:^g- 

^tt ^-fofl^ ^"71 ^I7,^l9^l£i e^^^eKNM7,NM9)7> eH-^^JI, ^7) ^15^ 
Ei;fl*l^Ei(NM5)7}- ^-^.5.s]ol *fl2, *fl3^3(PATH2,PATH3)l- *fl2, *fl3*l^-( 12, 13) 

7} iL = ZL, *U^3.(PATH1)«- ^-sfH^r ^l^^-dD^V &7fl ^cf. 

<88> w>sq-^ol *fl2^3.(PATH2)« -f-*lH^ 2mA2] #^-7> Ji^Jl, *fl3^3 

(PATH3)«- ^H^Er 4mA^ ^7} ^7] 3^ ^1^(115)^ tflo]^) eKl(DL) 

^) 6mA^l ^7} *s.7fl £4^ -R-7l ^Tfl^^K 111)3.^ *fll xfl*l ^3^1 S 3^- 

^^(BIT1~BIT3)^ 'HO' m]}o} eflifo} wj-^^^.. 

<89> m]3L, ^7} *fll tfl^l ^3*1 e 2}-^-^lSl(BITl-BIT3)7> fe^^^-S. 'Ill' S\ ^^--8: 

£t= ^-fofl^ <$7] ^5,^7,^9932-i 3.^^1iEKNM5,NM7 > NM9)7> ^-^£13, ^7] 

afll ^13^S.(PATH1~PATH3)1- ^f-sfl *fll ifl*l *fl3^( 11-13)7} 2L^7\] 

oo> ^1^*1 a>^^°l *fll ^13^S.(PATH1~PATH3)# ^f-*(H 1mA, 2mA ^ 

4mA^ #^-7} Jistels, #7l sj-^ ^1^(115)21 ^He^ 5}-<y(DLHl 7mA^ ^7} 

Til £H £421 -R-7l^i^^-%^>(lll)S^-B-1 afli xflxl ^]3tim sHKdJL(BITl~BIT3)2l 

•111' a^tfl ZLeflo] ^o] . 
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<9i> tb^l, ^"71 91 <*fl oil- A1^(EN)7> JI^S. 9l7}S\o] ^7} 7fl3^1S-^i e^l^Ei 

(NM3)7|- H-gr^, #7l 7l§^^-(I-R e f)7> ^13^-E^ iB] (NM3)# -§-*ll A2?\n 

Al^(C2)ofl ^^i^ofl tcj-ej. # 7 1 ^MH-a Al^(EN)7> A^s, ^MS. ^"71 7l^ 

^^(Ref-PATH)l- -S-sfl 7l^fKl-Ref)7V -8-*1351^ 4^1, <HH 

^--g-sm 7l$^^-(I-Ref)^ ^"71 <?H°11- ^ls(EN)7l- JI^S <&7}S\±± ^#^°> 
^-^0.3. #71 ^27litflAlEi(C2)oll #^5]7] trfl^ofl 7l I-Ref )# ^-^Rr 
€^ f7M ? J ^^RH -¥-^^1 SMI ^H, #3:£5L» ^T^l 

<92> S^-, ^SHM" ^*}7] S)*}^ 7l^^^-(I-Ref)* ^ ^ ^ SM^l 

^■^ ^-^Rr 7l^^^-(I-Ref)^ eflt* 7fl^^ ^ SiTfl ^ 

<93> #71 ^llO^S-i M ^^I^E^(NMIO)^ 7Ho]H ^ofl ^7|-£)^ Sl^#S(RST) 

^ ^7]^ o.S ^12,^4,^16,^18^^^ S?l^l>iEi(N12,NM4 I NM6,NM8)Sl 7])c)E. *I^-g- ^ 

^l(VSS) ^S. el^l^tf. 
<94> ##t!r wl-S^l ^ll^^HHl #<y-;?lff- ^^-*f (134)^r ^12^]S.^ 

E.^^)^B\(M2)^- *fl^ ^/z3°]v}7\ AA cf^-Tll ^1^1 7fl4,^l6,^l8<?fl2-i S^l^E] 

(NM4,NM6,NM8)« -f-sfl ^1 vfl*l ^l37jS(PATHl-PATH3)5l ^o_g. ^1 ifl*l ^lS. 

##^(BITl~BIT3)sl i-el^^-ofl cfl^o^ a-Is tJ-& €^-2M: X-*l^-(115)£| HH^i 

2}<?}(DLH1 ^is}^. 
<95> neli4, ^ t^c^ ^l^AHi^- -g-g-tb^, ^l2<yi5L^ — 'ffl'^l — e) (NM2) < -Hl «l*l) 

\t ^/^°lal7> 7«11 ^ 77fl^l ^fl£i M^l^-i- J§-sfl 77fl 51 ^1 vfl^l ^I3wl 
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— ^^1J:(BIT1~BIT3)^ feslS^l tfi*H ^ ^-ffSM- 3j-# 5.^1^.(115)^ 

$}o]&\ 5foi(DL)«^l ^ 9X^. 

<96> at!:, #71 <^H^ ^Jl(EN), i-fl^l >H3«1S 5}-#41Jl(BIT1~BIT3) ^ Bl^^l 
S(RST)7> Tine ^q-ojl o]7>£lir 1 , XI 3 , *fl5 , *fl7 , X)9 , *ll 10^2-i S*ffl*l^Ei 
(NMl,NM3,NM5,NM7,NM9,NM10)^-fir XH^lS^l ^l*fl #7l^J:# S.-S- 3^ 

<97> wl-Sf^ol ^ofl jg^. saI^o] ^5)5.^ 

cj-^ ^Sl^ «>Bl- M^l^S ^F-^^-Jl, 7l^*lff"I- ^^M^ h o Va]o S ^-yfl^-ofl 

$1- ^ol c-flolE^ ^§^fl- EflolS 3£fl7l^l 5*1^4 ^^Rr *%°] 

ISIS -8.^3*1 #JL, -B-71 ^711^ SAl^l^ C^JrJ-ig- - ^711 ^Cf. 

<98> ^ 5*1 #*1^ XlSWl-g-^ ^A)?] ^ Sl3|-7> 

<99> S^h ^ ^^-i- Sfl^V&i^S., ^*M€- ^ M 31*1^1 2} JL^ «- 

5«h si*n si-^oi 7^>si^ 3^ u-*i*h ^§r# ^#^m ^ $a^r 3L^7> sa^. 

<100> ZLSli, 51^1 *\ ^#5^ 7}^7l^7\ HV^-^ O.S ^^51 71 nfl^ofl 7 ]^^« ^ 
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1] 

^-71 5fl*l«-3L«-Ei «?17>£|^ tq^l^ 3^*1 3l4| 4^ 

cfloiE-1 e^-o]^ ^-g-«H=. ^-»f* ^«1*H 5g 

2] 

^ t^x]^ s^-SJl* ^7}^o S ^uafl^y.^; av 7 ) 

3] 

XI 1 *cHl 91°)*], ^7) 3=S efl^l^Ei, efl^l«- ^ #7l a 

[^^* 4] 

* 
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[^t 1 * 5] 

*fl 1 ^1 &°H, A oM ^i^-^ff- AljLofl 7l§^^-^ £ 

2= ^^"Ofl ^7>«Vo> #71 ^ A>ol6fl 7^*1^-7} Jl = ^ 7^ ^ 

6] 
7] 
8] 
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9] 

10] 

11] 

5 ^1 $1°]*], ^7} ^^9] 7$S.±± ^7} ^^Tll 
12] 

13] 
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14] 

XI ^€ ^MJ ^ ^ SAl^lsl 

151 

*»H ^ ^HJ Sfrfe- ^ a^i^i^ ^sis.. 
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